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TOUER REACTOR

Excerpts from K-25 Plant Quarterly Reporis

K=636 = "X=25 Plant Quarterly Report for Fourth Fiscal Quarter, April l-June 30,
1650"

Preliminary experiments have been made to investigate the conversion of
uraniun tetrafluoride to uranium hexafluoride in a tower type reactor. The
reactor coasists of a Monel pipe four inches in diameter by three feet high
with appropriate feed and product withdrawal equipment. Uranium tetrafluoride,
preheated to TOOF, was fed into the top of the tower together with a stream of
andiluted fluorire and the reaction products were removed from the vottom of the
tower., The uranium tetrafluoride particles burned when they came in contact with
the fluorine as they dropped through the tower., Conversion efficiencies of between
75 and 85 per cent were obtained with a uranium tetrafluoride feed rate of thirty

pounds per hour and a fluorine excess of 200 per cent over the stoichiomestric
quantity required.

K-637 - "X-25 Plant Guarterly Report for First Fiscal Quarter, July l-September
30, 1950"

The reaction of uranium tetrafluoride with fluorine was studied in an experi-
mental tower type reactor consisting of several sections of four-inch MHonel pipe.
Uranium tetrafluoride and fluocrins were introduced at the top of the tower, and
the uranium hexafluoride product and the ash wvere removed at the bottom of the
tower, The effects of fluorine excess, fluorine concentration, uranium hexafluoride
dilution, and tower length required for plant scale equipment were determined,

Conversion efficiencies exceeding 98.5% were obtained with feed rates of 50,

. 100, and 230 pounds of uranium tetrafluoride per hour and with outlet gas condi-
%lons comparable to those required for a uranium hexafluoride liquefaction system.

With a2 tower length of five feet, a fluorine excess of 15 to 20%, and a fluorine
concentration of 7V 75%, essentially complete conversion of uranium tetrafluoride
to uraniunm hexafluoride was obtained. Ko apparent difference in reaction rate was

noted when uranium hexafluoride rather than nitrogen was employed to dilute the
fluorine gas.

K=638 - "X-25 Plant Quarterly Report for Second Fiscal .uarter, October l-December
31, 1950"

A series of experimental tests were initiated to determine the feasibility
of incorporating a clean-up section ianto the tower reactor, Fluorine was intro-
duced both concurrent with and countercurrent to an excess of uranium tetrafluoride
powder (at the expected powder to gas ratios for the Phase II feed plant operation)
and although the fluorine as was scrubbed efficiently, excessive uranium tetra-
fluorids powder carry-over nade this solution to the fluorine clean~up problem
impractical. A batch type flucorine clean-up reactor has been designed for testing.

—— UNCLASS\F\ED
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K=639 - "K-25 Plant Quarterly Report for Third Fiscal Guarter, January l-March 31,
1951" '

A series of experiments was conducted on the tower reactor pilot plant employing
a six inch diameter by twelve foot long tower. A total of 47 experimental runs
(teble G-16) were performed with Mallinckrodt uranium tetrafluoride to optimize
tower operating conditions with respect to (a) the method of uranium taetraflucride
introduction, (b) the nitrogen buffer requirements, (c) the fluorine concentration,
(d) the fluorine excess, (e) the uranium tetrafluoride feed rate, and (f) the
‘uranium tetrafluoride powder temperature.

Rums i-l through A-28 represent tests in which the uranium tetrafluoride was
discharged from a 1lel/4 inch feed screw and dropped through a one inch pipe into
the tower. Although the couversion to uranium hexafluoride was increased by
lengthening the one inch pipe section*, this system was less efficlent than the
original system** which employed a vibrating tray feeder between the feed screw
and the tower, Thus, it was indicated that the primary factor affecting conversion
was the degree of dispersion of the uranium tetrafluoride powder before it contacted
the fluorine gas, _ :

A vibrating bvaffle assembly (figure G-10) was then mounted between the feed
screw and the tower and test runs A-29 to A-I7 were made, The improved powder
dispersion obtained in this system resulted in high conversion efficiencies with
(a) a nitrogen buffer on the feed screw of 0.3 to 0.5 cfm., (b) a fluorine cone
centration of 38 to 85%, (c) a fluorine excess of 3 to 110%, (d) a feed rate of
193 to 3M6 s uranium tetrafluoride per hour, and (e) powder feed temperatures
htmn -~ e 68°°F. c

*Runs A-1 through A-6 employed a seven inch length of pipe.
Runs A-7 through A-28 employed a thirty inch length of pipe.

*¥#K~25 Plant Quarterly Report for Second Fiscal Guarter, October 1 - December 31,
1950 (E-638). |
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CARBIDE AND CARBON CHEMICALS COMPANY

A DIVISION OF UNION CARBIDE AND CARBON CORPORATION

ucc

POST OFFICE BOX P
OAK RIDGE, TENN.

July 21, 19535

United States Atomic Energy Commission
Technical Informatior Ssrvice

Post Office Rox €2

Oak Ridge, Tennessee

Attention: Mr, Robert L, Horgan, Chief
Techrical Literzture Section
HBeference Zranch

Gentlemen:

Tower Type Reactor

merorandum consists of excerpts from K-25 Plant GQuarter oPvS on the
Tower Type Reactor.

Very truly yours,

CARBIDE AND CARBON CHEMICALS COMPAKY

A, P, Buber, X-2% Plant Superintendent

APH:RCH:e]g
Attach: 2

ce: ‘/!(-2'5 Plant Records
K25N0oRrC



- 5 3:/%"
s ™ 7:7““3' 7

,.‘ - ",\' L
7y B
' UNITED STATES
ATOMIC ENERGY COMMISSION

In Reply
Refer Tos TRT:RIM 7-2L

J\llY lLb 1955

Mr. 2. R, Lowery

Plant Records Department

Building K-103), K=25

Carbide and Carbon Chemicals Company
P, 0o Bax P

Oak Ridge, Tennessee

Subject: ’TOI-ER TYPE REACTOR FOR PRCDUCTICN OF UF6
Dear Mr. Lowery:

Argome National Laboratory has requested information on the K-25 use of a
tower type reactor for production of UF, for use in their feed materials work.
Reference to this reactor is comtained iIn K-636, Part I, pages 1 and 2.

A copy of the only specific report in our files pertinent to the request,
KiD-307, has been forwarded to ANL.

‘We understand additional information on the reactor operation and design has

been reported and may be inclnded in the quarterly progress reports issued

since K-636, Part 1 up to June 1952. We will appreciate copies of any additional
reports or excerpis of the Qquarterly progress reports that would be of value

to ANL in adapting the tower type to their feed materials work.

This request is a confirmation of a telephone conversation with We Ce. Myers.
Very truly yours,
Robert L. Morgan, Chie

Technical Literature Section
CC: A, P. Huber Reference Branch

Morgansmp
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